Temporal lobe epilepsy (TLE) is a chronic epileptic disorder involving the hippocampal formation. Details on the interactions between the hippocampus proper and parahippocampal networks during ictogenesis remain, however, unclear. In addition, recent findings have shown that epileptic limbic networks maintained in vitro are paradoxically less responsive than non-epileptic control (NEC) tissue to application of the convulsant drug 4-aminopyridine (4AP). Field potential recordings allowed us to establish here the effects of 4AP in brain slices obtained from NEC and pilocarpine-treated epileptic rats; these slices included the hippocampus and parahippocampal areas such as entorhinal and perirhinal cortices and the amygdala. First, we found that both types of tissue generate epileptiform discharges with similar electrographic characteristics. Further investigation showed that generation of robust ictal-like discharges in the epileptic rat tissue is (i) favored by decreased hippocampal output (ii) reinforced by EC-subiculum interactions and (iii) predominantly driven by amygdala networks. We propose that a functional switch to alternative synaptic routes may promote network hyperexcitability in the epileptic limbic system.
Introduction
Temporal lobe epilepsy (TLE) is a partial epilepsy disorder involving the hippocampus proper and parahippocampal structures such as entorhinal (EC) and perirhinal (PC) cortices, amygdala, and temporal neocortex (Gloor, 1991; Mathern et al., 1997) . TLE patients are often unresponsive to antiepileptic drugs and present with a typical pattern of brain damage known as Ammon's horn sclerosis (Gloor, 1991; Du et al., 1993; Wiebe et al., 2001) . Current animal models of TLE are based on local or systemic injection of convulsant drugs (e.g., kainic acid or pilocarpine) or on repetitive electrical stimulation of limbic pathways (reviewed in Pitkänen et al., 2006) to induce an initial status epilepticus (SE) followed by a chronic condition of spontaneous, recurrent, limbic seizures that are also poorly controlled by antiepileptic drugs (Glien et al., 2002; Chakir et al., 2006) .
Evidence obtained from humans and rodents indicates that epileptic hyperexcitability results from seizure-induced brain damage leading to (i) synaptic reorganization (Sutula et al., 1989; Mikkonen et al., 1998; Houser, 1999; Gorter et al., 2001) , (ii) loss of specific interneuron subtypes (Bernard et al., 2000; Maglóczky and Freund, 2005) and (iii) alterations in GABAergic inhibition (Sloviter, 1987; Brooks-Kayal et al., 1998) , 2002; Wozny et al., 2003; Huberfeld et al., 2007) . It remains however to be defined how these alterations in cellular excitability lead to an epileptic brain capable of producing chronic recurrent seizures. Moreover, the roles played by parahippocampal areas in seizure initiation remain vague. Both aspects are presumably relevant for advancing our understanding of TLE pathogenesis. Findings obtained from animal models of TLE suggest that changes in K + channel subunit expression may be part of the epileptogenic process leading to neuronal hyperexcitability and the consequent manifestation of spontaneous epileptic seizures (Bernard et al., 2004; Zahn et al., 2008) . 
